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(57)Abstract: 

PROBLEM TO BE SOLVED: To make possible optimum 
laser power adjustment, verification and foreseeing of a 
scratch, etc., of a disk in real-time at a recording time 
while performing precise tracking using a differential 
tracking system by dividing laser beam from a 
semiconductor to five pieces of diffracted light and 
detecting them. 

SOLUTION: The laser beam outgoing from a 
semiconductor laser is divided into five pieces of beam 
of zero-order diffracted beam, ±1st-order diffracted beam 
and ±2nd-order diffracted beam, and they are placed as 
follows to be detected individually. When the beam spot 
44a of the zero-order diffracted beam is placed on a 
track 56, the beam spot 47a of +2nd-order diffracted 
beam is placed on the an external track 58 adjacent to it, and the beam spot 45a of the +1st- 
order diffracted beam is placed on the middle of them. Further, the beam spot 48a of -2nd 
diffracted beam is placed on the an internal track 60 adjacent to the track 56 on which the 
beam spot 44a of the zero-order diffracted beam is placed, and the beam spot 46a of -1st- 
order diffracted beam is placed on the middle between the beam spot 44a of the zero-order 
diffracted beam and the beam spot 48a of the -1st-order diffracted beam. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor laser which carries out outgoing radiation of the one laser beam, and the 
diffraction grating which is arranged at the laser beam outgoing radiation side of this semiconductor 
laser, and divides into at least five light of the zero-order diffracted light, the primary [ **] diffracted 
light, and the secondary [ **] diffracted light the laser beam concerned by which outgoing radiation was 
carried out, When the beam spot of said zero-order diffracted light is located on one truck of an optical 
disk It is located on the truck of 1 outside where the beam spot of the aforementioned +secondary 
diffracted light adjoins it. The beam spot of the aforementioned +primary diffracted light is located in 
the middle of the beam spot of said zero-order diffracted light, and the beam spot of the aforementioned 
+secondary diffracted light. It is located on the truck of 1 inside with which the beam spot of the 
aforementioned -secondary diffracted light adjoins the truck in which the beam spot of said zero-order 
diffracted light is located. So that the beam spot of the aforementioned -primary diffracted light may be 
located in the middle of the beam spot of said zero-order diffracted light, and the beam spot of the 
aforementioned -secondary diffracted light The optical system which draws these zero-order diffracted 
light, the primary [ **] diffracted light, and the secondary [ **] diffracted light common to the recording 
surface of an optical disk, The optical head which comes to provide the photodetector which has two or 
more light-receiving sides which detect each reflected light from the disk of said zero-order diffracted 
light, the primary [ **] diffracted light and the secondary [ **] diffracted light or said zero-order 
diffracted light, the primary [ **] diffracted light and the ^secondary diffracted light, or the -secondary 
diffracted light according to an individual. 

[Claim 2] Using the optical head of said claim 1, modulate said laser beam by the record signal, and an 
optical disk is irradiated. It is the optical disk recording device which performs sequential record on the 
truck by the side of a periphery from the truck by the side of the inner circumference of the disk 
concerned. Said zero-order diffracted light has optical reinforcement required for record for the 
reinforcement of the laser beam for record which carries out outgoing radiation from said semiconductor 
laser. It adjusts so that the aforementioned primary [ **] diffracted light and the secondary [ **] 
diffracted light may not have optical reinforcement required for record but may have optical 
reinforcement required for playback. And the asymmetry value of the regenerative-signal component 
contained in the light-receiving signal of the -secondary diffracted light detected with said photodetector 
while recording by said zero-order diffracted light is calculated. The laser beam adjustment device on 
the strength which controls by real time the reinforcement of the laser beam for record which carries out 
outgoing radiation from said semiconductor laser so that a predetermined asymmetry value may be 
acquired, The optical disk recording device which comes to provide the tracking servo system which 
detects a tracking error by the differential push pull method using the light-receiving signal of the zero- 
order diffracted light detected with said photodetector at the time of record, and the primary [ **] 
diffracted light, and performs tracking control. 

[Claim 3] Using the optical head of said claim 1, modulate said laser beam by the record signal, and an 
optical disk is irradiated. It is the optical disk recording device which performs sequential record on the 
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truck by the side of a periphery from the truck by the side of the inner circumference of the disk 
concerned. Said zero-order diffracted light has optical reinforcement required for record for the 
reinforcement of the laser beam for record which carries out outgoing radiation from said semiconductor 
laser. The laser beam adjustment device on the strength adjusted so that the aforementioned primary 
[ **] diffracted light and the secondary [ **] diffracted light may not have optical reinforcement 
required for record but may have optical reinforcement required for playback, The tracking servo system 
which detects a tracking error by the differential push pull method using the light-receiving signal of the 
zero-order diffracted light detected with said photodetector at the time of record, and the primary [ **] 
diffracted light, and performs tracking control, The optical disk recording device which comes to 
provide the verification means which verifies the data which compared the record signal of the 
regenerative-signal component contained in the light-receiving signal of the -secondary diffracted light 
detected with said said photodetector at the time of record, and were recorded on the optical disk. 
[Claim 4] Using the optical head of said claim 1, modulate said laser beam by the record signal, and an 
optical disk is irradiated. It is the optical disk recording device which performs sequential record on the 
truck by the side of a periphery from the truck by the side of the inner circumference of the disk 
concerned. Said zero-order diffracted light has optical reinforcement required for record for the 
reinforcement of the laser beam for record which carries out outgoing radiation from said semiconductor 
laser. The laser beam adjustment device on the strength which needs the aforementioned primary [ **] 
diffracted light and the secondary [ **] diffracted light for record and which is adjusted so that it may 
not have the degree of **** but may have optical reinforcement required for playback, The tracking 
servo system which detects a tracking error by the differential push pull method using the light-receiving 
signal of the zero-order diffracted light detected with said photodetector at the time of record, and the 
primary [ **] diffracted light, and performs tracking control, The optical disk recording device which 
comes to provide a truck quality judging means to reduce the loop gain of said tracking servo system 
when the quality of the truck before record is judged using the light-receiving signal of the +secondary 
diffracted light detected with said photodetector at the time of record and it judges with it being poor. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It enables precognition of the blemish on optimal laser power adjustment on real 
time, verification, and a disk etc. at the time of record, this invention performing the highly precise 
tracking using a differential tracking method about the optical head of a new configuration, and the 
optical disk recording device using this optical head. 
[0002] 

[Description of the Prior Art] 

(1) The tracking control system of the optical disk recording apparatus of the tracking control former 
had the 3 beam method and the common push pull method. Before and after a main beam, the 3 beam 
method shifts two subbeams from a truck core a little to a longitudinal direction, irradiates, detects the 
difference of the amount of disk reflected lights of these two subbeams, and detects a tracking error. The 
push pull method receives the light by which reflection diffraction was carried out by the pit and guide 
rail on a disk with 2 division photodetector by which symmetry arrangement was carried out to the truck 
core, and detects a tracking error according to the difference of the light income in the two light sensing 
portions. 

[0003] Although the 3 beam method was most stable approach as an object for playback, when this was 
used for record, the amounts of reflected lights differed and the spot of the subbeam which carries out 
backward to the spot of the subbeam to precede passing through the non-Records Department had the 
fault which offset produces to a tracking error signal in order to pass through the existing Records 
Department. 

[0004] On the other hand, by the push pull method, when the objective lens shifted, or it curved in the 
direction of the diameter of a disk and the inclination etc. had arisen, offset arose to the tracking error 
signal and there was a fault it becomes impossible for the amount of tracking flatteries to fully secure. 
[0005] As a tracking control system which canceled the fault of the 3 beam method of these former, or 
the push pull method, there are some which are called the so-called differential push pull method. This 
subtracts two signals for every 2 division detector, acquires three push pull signals, it calculates these by 
predetermined operation expression so that offset may be negated, and it shifts 1/2 track pitch of three 
beam spots at a time to a truck longitudinal direction, they are arranged to it in the location of a truck 
cross direction, and 2 division photodetector detects the reflected light of each spot, respectively, and it 
detects a tracking error. 

[0006] (2) Since the optimal write-in power of the laser beam at the time of setting optical disk record of 
the optimal write-in power changes with classes of optical disk, before performing actual record (real 
record) of an input signal, trial writing is performed beforehand, and the optimal write-in power is set 
up. For example, CD-Write By Once (CD-WO) specification, the optimal write-in power is set up by a 
series of actuation which the area which performs this trial writing is established in the most inner 
circumference of a disk as PCA (Power CaliblationArea), and is called OPC (Optimum Power Control). 
[0007] The OPC actuation in the conventional optical disk recording device defined the write-in power 
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value from which a certain value (for example, 0.04) which is changed a step every, performs a test 
record, computes an asymmetry value (index which shows the asymmetry of HF signal) by reproducing 
this area recorded the account of a test, and is made into the optimal asymmetry value is acquired in 
write-in power as an optimal write-in power value, and had set this up as a write-in power value at the 
time of real record. 

[0008] (3) In advance of the write-in power control real record for writing in by holding the optimal 
write-in power, the reflected light level of the record part of the optical disk recorded by the optimal 
write-in power is detected, and sample hold of the reflected light level is carried out in a sample hold 
circuit, carry out the AD translation of the level in an AD translation circuit, process the value in an 
arithmetic circuit, and memorize the value as desired value of ALPC (Automatic Laser Power Control) 
to CPU. 

[0009] And at the time of real record, record laser power is controlled so that the desired value which 
detects the reflected light level of a record part at any time, carries out sample hold of the reflected light 
level in said sample hold circuit, carries out the AD translation of the level in an AD translation circuit, 
processes the value in said arithmetic circuit, and is recorded on said CPU in the ALPC circuit, and its 
value are in agreement. 

[0010] (3) Reproduce the part recorded after verification real record termination, and verify as 

contrasted with the record data of a basis. 

[0011] 

[Problem(s) to be Solved by the Invention] Since OPC actuation was performed in advance of real 
record, the conventional optical disk recording device had the problem which will require time amount 
before starting real record. Moreover, ALPC actuation while performing real record needed complicated 
circuitry, and there were many components mark, and it had the problem which leads to a cost rise or a 
size rise. Moreover, even if OPC actuation once performed real record in quest of optimal record laser 
power, it was not able to respond to fluctuation of the optimal laser power value by dispersion in the 
property at the time of record by the direction location of the diameter of a disk etc. Moreover, in order 
to perform verification by reproducing a record part after real record termination, it had required time 
amount long from a real recording start to verification termination. Moreover, when it had the blemish 
on the disk, it might become a lifting and write-in impossible about the error at the time of real record. 
[0012] It tends to offer the optical head which enabled precognition of the blemish on optimal laser 
power adjustment on real time, verification, and a disk etc. at the time of record, and the optical disk 
recording device using this optical head, this invention solving the trouble in said Prior art, and 
performing the highly precise tracking using a differential tracking method. 
[0013] 

[Means for Solving the Problem] When one laser beam is divided into at least five light of the zero-order 
diffracted light, the primary [ **] diffracted light, and the secondary [ **] diffracted light and the beam 
spot of the zero-order diffracted light is located on one truck of an optical disk, the optical head of this 
invention + It is located on the truck of 1 outside where the beam spot of the secondary diffracted light 
adjoins it. + The beam spot of the primary diffracted light is located in the middle of the beam spot of 
the zero-order diffracted light, and the beam spot of the +secondary diffracted light. - It is located on the 
truck of 1 inside with which the beam spot of the secondary diffracted light adjoins the truck in which 
the beam spot of the zero-order diffracted light is located. - So that the beam spot of the primary 
diffracted light may be located in the middle of the beam spot of the zero-order diffracted light, and the 
beam spot of the -secondary diffracted light It arranges, respectively and the reflected light from the disk 
of each diffracted light is detected according to an individual (however, about the secondary [ **] 
diffracted light, it may only be sufficient to receive only one reflected light of the -^secondary diffracted 
light or the -secondary diffracted light depending on a use gestalt). It is made like. 
[0014] Moreover, using the above-mentioned optical head, the optical disk recording apparatus of this 
invention modulates a laser beam by the record signal, irradiates an optical disk, is an optical disk 
recording apparatus which performs sequential record on the truck by the side of a periphery from the 
truck by the side of the inner circumference of a disk, records using the zero-order diffracted light, and is 
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made to perform tracking control by the differential push pull method using the light-receiving signal of 
zero-order light and the primary [ **] diffracted light. Moreover, it is made to verify by performing the 
optimal power adjustment, detecting the asymmetry value of the regenerative-signal component 
contained in the light-receiving signal of the -secondary diffracted light (light which carries out 
backward to the zero-order diffracted light for record), and recording by the zero-order diffracted light, 
or comparing the record signal of the regenerative-signal component contained in the light-receiving 
signal of the -secondary diffracted light, recording by the zero-order diffracted light. Moreover, when 
defects, such as a blemish of the truck before record, are detected using the +secondary diffracted light 
(light preceded with the zero-order diffracted light for record) and a defect is detected, he is trying to 
prevent the truck blank by the blemish by reducing the loop gain of a tracking servo system. 
[0015] In addition, since the record signal component besides a regenerative-signal component is 
contained in the light-receiving signal of the -secondary diffracted light at the time of record, in the 
optimal power adjustment or verification, a record signal component is removed from the light-receiving 
signal of the -secondary diffracted light, and only a regenerative-signal component is extracted. - Since 
the light-receiving signal of the ^secondary diffracted light which is tracing the non-recording track top, 
for example consists only of a record signal component as an approach of removing a record signal 
component from the light-receiving signal of the secondary diffracted light, there is a method of 
subtracting the light-receiving signal of the -^secondary diffracted light from the light-receiving signal of 
the -secondary diffracted light. Or it can replace with the light-receiving signal of the ^secondary 
diffracted light, and can also subtract from the light-receiving signal of the -secondary diffracted light 
using the signal before record (driving signal of semiconductor laser) itself. 
[0016] As mentioned above, according to the optical disk recording device of this invention, 
precognition of the blemish on optimal laser power adjustment on real time, verification, and a disk etc. 
is possible at the time of record, performing the highly precise tracking using a differential tracking 
method. 
[0017] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained below. 
Drawing 2 shows the outline of the optical disk record regenerative apparatus 10 which applied this 
invention. An optical disk 12 is a postscript mold disk of for example, CD-WO specification, by the 
spindle motor 14, a rotation drive is carried out and record and playback of a signal are performed with 
the optical head 18. 

[0018] The record signal 16 is a signal by which eight-to-fourteen modulation was carried out for 
example, according to CD-WO specification. The laser driving means 20 drives the semiconductor laser 
in the optical head 18 according to the record signal 16 at the time of record, and the signal concerned is 
recorded on an optical disk 12 by the zero-order diffracted light (formation of a pit etc.). The laser beam 
adjustment device 22 on the strength adjusts write-in laser power on real time so that the asymmetry 
value of the regenerative-signal component contained in the light-receiving signal of the -secondary 
diffracted light at the time of record may be detected and the asymmetry value beforehand defined as an 
optimum value may be acquired. 

[0019] The verification means 24 verifies by comparing the record signal of the regenerative-signal 
component contained in the light-receiving signal of the -secondary diffracted light at the time of record. 
When an error is detected as a result of verification, error detection information is taken out and display 
of error detection, redo of record, etc. are performed. 

[0020] At the time of record and playback, the tracking servo system 26 uses the light-receiving signal 
of the primary [ **] diffracted light and the zero-order diffracted light, detects a tracking error by the 
differential push pull method, and performs tracking control of the optical head 18. By detecting the 
abnormal condition (for example, HF signal being narrow and envelope signal level moving up and 
down greatly) of the light-receiving signal (HF signal) of the -^-secondary diffracted light at the time of 
record and playback, the truck quality judging means 28 The defect of the blemish in the truck in front 
of record, a fingerprint, dust, and poor record film is detected, while the location on the truck passes 
through a record location (location of the zero-order diffracted light), the loop gain of a truck servo is 
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reduced, and an unnecessary truck blank is prevented. 

[0021] The light-receiving signal of the zero-order diffracted light is used for other servo system 30 at 
the time of record and playback, and it performs a focus servo and a spindle servo at it. Moreover, a feed 
servo (migration control to the direction of the diameter of a disk of the optical head 18) is also 
performed. At the time of playback, the playback means 32 reproduces recording information of an 
optical disk 12 with the light-receiving signal of the zero-order diffracted light, and outputs a 
regenerative signal 34. 
[0022] 

[Example 1] The example of the structure in the optical head 18 of drawing 2 is shown in drawing 1 R> 
1 . The optical head 18 carries out outgoing radiation of the one laser beam 38 from semiconductor laser 
36, changes it into parallel light by the collimator lens 40, and is divided into five beams (the zero-order 
diffracted light 44, the +primary diffracted light 45, the - primary diffracted light 46, the +secondaiy 
diffracted light 47, - secondary diffracted light 48) by the diffraction grating 42. These five beams 44-48 
go a polarization beam splitter 50 straight on, and are further irradiated by the recording surface of an 
optical disk 12 through the quarter- wave length plate 52 and an objective lens 54. 
[0023] At this time, as shown in drawing 3 , beam-spot 44a of the zero-order diffracted light 44 is 
located on one truck (groove) 56 of an optical disk 12. + Beam-spot 47a of the secondary diffracted light 
47 is located on the truck 58 of 1 outside which adjoins it. + Beam-spot 45a of the primary diffracted 
light 45 is located in the middle of beam-spot 47a of the beam-spot 44 a and +secondary diffracted light 
47 of the zero-order diffracted light 44. - Beam-spot 48a of the secondary diffracted light 48 is located 
on the truck 60 of 1 inside which adjoins the truck 56 in which beam-spot 44a of the zero-order 
diffracted light 44 is located. - Beam-spot 46a of the primary diffracted light 46 is located in the middle 
of beam-spot 48a of the beam-spot 44-[ a and ] secondary diffracted light 48 of the zero-order diffracted 
light 44. Thereby, 1/2 track pitch, the five beam spots 44a-48a shift a location in the direction of the 
diameter of a disk, and are arranged at a time in it. Arrangement of such the beam spots 44a-48a is 
realized by arrangement (include-angle setup of the direction of a grid over the direction of a truck) of a 
diffraction grating 42. 

[0024] In drawing 1 , the reflected lights 44b-48b from the optical disk 12 of five laser beams 44-48 are 
Bent by the right angle by the polarization beam splitter 50 through an objective lens 54, are changed 
into focusing light with the detection lens 62, and a part goes a half mirror 64 straight on, and they are 
received with a photodetector 66. Moreover, other parts are bent by the right angle by the half mirror 64, 
and zero-order diffracted-light 44b is received with a photodetector 76 through a cylindrical lens 68. 
[0025] A photodetector 76 consists of quadrisection PIN photodiodes, and is used for focal control. That 
is, the quadrisection photodetector 76 receives zero-order diffracted-light 44b, two addition outputs 
which the outputs of a diagonal location are added with an adder 104, 106, and are obtained as a result 
subtract the four light-receiving outputs with the subtraction vessel 108, and focal error signal FE is 
created. Focal control is performed based on focal error signal FE. 

[0026] The photodetector 66 consisted of PIN photodiodes, allotted 2 division photo detector 70 which 
receives zero-order diffracted-light 44b in the center, and has allotted 2 division photo detectors 72 and 
74 which receive +1 order diffracted-light 45b and - diffracted-light [ primary ] 46b before and after 
that. Furthermore, the amerism photo detectors 76 and 78 which receive +2 order diffracted-light 47b 
and - diffracted-light [ secondary ] 48b before and after that are allotted. 

[0027] The subtraction machine 78 subtracts and two light-receiving outputs of zero-order diffracted- 
light 44b received by 2 division photo detector 70 are Signals TEm. It is created, and it is added with an 
adder 80, and is Signal So. It is created. The subtraction machine 82 subtracts two light-receiving 
outputs of +primary diffracted-light 45b received by 2 division photo detector 72, and a signal TEsl is 
created. The subtraction machine 84 subtracts two light-receiving outputs of -primary diffracted-light 
46b received by 2 division photo detector 74, and signal TEsl' is created. A photo detector 76 receives 
+secondary diffracted-light 47b, and is the light-receiving signal S2. It outputs. 78 receives secondary [ - 
] photo detector diffracted-light 48b, and outputs light-receiving signal S2 \ 

[0028] The signal -processing network of these signals TEm, So, TEsl, TEsl 1 , S2, and S2 ' is shown in 
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drawing 4 . the tracking servo system 26 - the Maine spot (zero-order diffracted light) and a side spot 
(primary [ **] diffracted light) — each push pull signal is detected, the difference is taken, and a tracking 
error signal is searched for. That is, it is TE=TEm-Gl (TEsl+G2andTEsT) as a tracking error signal TE 
amplifier 82 gives gain G2 to signal TEsT, add this and a signal TEsl with an adder 84, amplifier 86 
gives gain Gl to the addition output further, and the subtraction machine 88 subtracts Signal TEm, and 
according to a differential push pull method. 

It outputs. The tracking servo circuit 90 performs tracking control based on this signal TE. 
[0029] In addition, gain Gl and G2 is for arranging the light-receiving signal level of zero-order 
diffracted-light 44b, +1 order diffracted-light 45b, and - diffracted-light [ primary ] 46b. It is the quantity 
of light ratio of the zero-order diffracted-light 44 b and **primary diffracted lights 45b and 46b : 1011 
(let light-receiving signal level of ^primary diffracted-light 45 diffracted-light [-/ b and / primary ] 46b 
be an equal.) It will be set to G 1 =10/21 1 G2=I 1 /1 1 =1 if it carries out. 

[0030] The truck quality judging means 28 detects the abnormal condition (for example, HF signal is 
narrow and envelope signal level moves up and down greatly) of the light-receiving signal S2 of the 
^secondary diffracted light in the blemish detector 94 (for example, a certain reference level is set up), 
the envelope of HF signal is detected and the envelope signal level detected is less than this reference 
level - it is — it is — exceeding by what is detected It judges with defects, such as a blemish, being in 
front of 1 truck of a record location, and by the tracking gain equalization circuit 96, the loop gain of the 
tracking servo system 26 is reduced to a predetermined value until the defective location passes through 
a record location. 

[003 1] In addition, when error detection is performed also at the time of playback and an error is 
detected, the truck quality judging means 28 can prevent a playback error of skipping and others by 
reducing the gain of the tracking loop formation 26 to a predetermined value until a defective location 
passes through the playback location by the zero-order diffracted light 44. 

[0032] The concrete example of change of the light-receiving signal level of the +secondary diffracted 
light by the blemish of a truck etc. is shown in drawing 9 (a) - (d). As a defect of a truck, as a thing on 
the front face of a disk, there are a blemish, fingerprint adhesion, dust, etc. and the own pinhole defect of 
record film etc. is one of things inside a disk. At the time of record, drawing 9 (a) is the case where there 
is a pinhole etc., and the reflection factor is going up it to the interior of a disk. The case where drawing 
9 (b) has a blemish, a fingerprint, dust, etc. in a disk front face at the time of record is shown, and a 
reflection factor falls in this case. Since dust etc. intervened at the time of record, drawing 9 (c) is the 
case where the part in which signal record was not made is reproduced, and, in such a case, a reflection 
factor goes up it. Moreover, as for drawing 9 R> 9 (d), a reflection factor falls in the case where a 
blemish, a fingerprint, dust, etc. exist in a disk front face at the time of playback. 
[0033] The laser beam adjustment device 22 on the strength subtracts the light-receiving signal S2 
(signal only containing a record signal component) of the +secondary diffracted light from light- 
receiving signal S2 1 (signal containing a record signal component and a regenerative-signal component) 
of the secondary [ -] subtraction machine diffracted light by 98, and creates the signal R, R=S2 '-S2 
[ i.e., ], which consists only of a regenerative-signal component. An asymmetry value is detected 
inputting and real -recording this signal R on the asymmetry measuring circuit 100. In the eye pattern of 
the -secondary diffracted light as shown in drawing 5 , an asymmetry value sets peak value by the side 
of A and - to B for the peak value by the side of +, for example, is calculated by the degree type. 
[0034] The asymmetry value (%) ={(B-A) 12 (B+A)} xlOO asymmetry measuring circuit 100 detects 
peak value A and B, and computes an asymmetry value by the upper type. 

[0035] The laser beam equalization circuit 102 on the strength controls the reinforcement of the laser 
beam 38 which carries out outgoing radiation from semiconductor laser 36. That is, the reinforcement of 
a laser beam 38 is set up so that it may become higher than the minimum reinforcement Pw which needs 
the zero-order diffracted light 44 for record as shown in drawing 6 (a) at the time of record, and it may 
become higher than the minimum reinforcement Pr required for playback lower than the minimum 
reinforcement Pw which needs the primary [ **] diffracted lights 45 and 46 and the secondary [ **] 
diffracted lights 47 and 48 for record. Moreover, as shown in drawing 6 (b), all the diffracted lights 44- 
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48 are all lower than the minimum reinforcement Pw required for record at the time of playback, and it 
sets up the reinforcement of a laser beam 38 so that it may become higher than the minimum 
reinforcement Pr required for playback. An example of the reinforcement at the time of record of each 
diffracted light at the time of setting the value of standard of the laser beam reinforcement for record to 
4-8mW, and setting the value of standard of the laser beam reinforcement for playback to less than 
0.7mW and playback is shown in degree table (a unit is mW). 
[0036] 

[[At the time of playback and account [ of ] ** ]] 

(One X) (two X) -0.7 -0.7 -0.7 - 0.7 [0037] (four X) Zero-order diffracted light: - 0.7 4-8 5.5-1 1 8-16 
Primary [ **] diffracted light: - 0.7 - 1 - 1.5 - 2 The secondary [ **] diffracted light : Moreover, at the 
time of record, the laser beam equalization circuit 102 on the strength tunes the reinforcement of a laser 
beam 38 finely on real time so that the asymmetry value (namely, asymmetry value of the regenerative- 
signal component in the light-receiving signal which detected the record part on the optical disk 12 
recorded by the zero-order diffracted light 44 by the -secondary diffracted light 48 by the next 
circumference) detected in the asymmetry measuring circuit 100 may turn into an asymmetry value (for 
example, 0.04) made the optimal. Since the conventional sample hold and the conventional AD 
translation in ALPC control are unnecessary to this fine tuning, they are easy circuitry for it and end to 
it. 

[0038] This fine tuning can be performed according to a flow as shown in drawing 7 . That is, laser 
beam reinforcement is set as predetermined initial value (SI), and record is started at the beginning of a 
recording start (S2). Or beforehand, by OPC actuation, an optimal laser power value may be calculated 
and it may be set up as initial value. After a recording start holds the laser beam reinforcement at that 
time, when detecting an asymmetry value in the asymmetry measuring circuit 100 (S3), judging whether 
it is the optimal asymmetry value, and having separated from (S4) and the optimal asymmetry value, and 
laser beam reinforcement is adjusted (S5) and the optimal asymmetry value is acquired (S6). 
[0039] In addition, as an approach of setting laser beam reinforcement as suitable initial value, without 
performing OPC actuation at the time of a recording start, the following approach can be considered, for 
example. That is, the disk ID for identifying a disk class is beforehand recorded on the non-recorded 
disk. Then, the certified value of the optimal record power value for every disk class (for example, 6mW 
at the time of ID=1 (xx disk of OO company)) ROM which memorized 7.5 etc.mW etc. is included in 
equipment at the time of ED=2 (**** disk of **** company). Disk ID is read at the time of record, a 
disk class is identified, the optimal power value defined about the disk is read from ROM, and record is 
started by making the value into initial value. 

[0040] With the laser beam adjustment device 22 on the strength, OPC actuation and ALPC actuation 
are realized by real time as mentioned above at the time of record. If Disk ID is used as initial value, 
prior OPC actuation will become unnecessary. Moreover, even when calculating initial value in prior 
OPC actuation, the effectiveness that it can respond to fluctuation of the optimal record power value by 
the direction location of a path after a recording start etc. is acquired. 

[0041] The verification means 24 verifies in the data comparator circuit 1 18 by comparing Signal R 
(regenerative signal) with Signal So (record signal). What ("1" of a bit string and "0" are contrasted 
directly.) EFM signals are compared for can perform this easily. In addition, Signal R is Signal So. 
Since it receives, is behind by about 1 round and it is detected, it is Signal So by this delay. It delays and 
compares. Moreover, signals R and So It replaces with comparing directly and they are Signals R and 
So. It can also compare, after carrying out an EFM recovery, respectively. Moreover, it is Signal So as a 
record signal. It can replace with and can also compare using the signal before record (the driving signal 
of semiconductor laser, or data in front of eight-to-fourteen modulation) itself. 
[0042] 

[Example 2] Other examples of this invention are shown in drawing 8 . The same sign is used for the 
part which is common in the example of drawing 1 . This optical disk record regenerative-apparatus 10' 
constitutes zero-order diffracted-light photo detector 70* in photodetector 66' of optical head 18' from a 
quadrisection PIN photodiode, using that light-receiving output, combines focal error detection and is 
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made to perform it. Therefore, the half mirror 64 and photodetector 76 in an example of said drawing 1 
are excluded here, and five laser beams 44b-48b which came out of the detection lens 62 are received by 
photodetector 66' through a cylindrical lens 68 as they are. The output of two photo detectors A and D 
which are in left-hand side to a truck travelling direction among quadrisection photodiode 70' which 
receives zero-order diffracted-light 44b is added with an adder 1 10, and the output of two photo 
detectors B and C which are in right-hand side to a truck travelling direction is added with an adder 1 12. 
The subtraction machine 78 subtracts and two addition outputs are Signals TEm. It is created. Moreover, 
it is added with an adder 80 and two addition outputs are Signals So. It is created. It is Signal So at the 
time of playback. It uses and playback (data recovery) is performed. Others are the same as an example 
1. 

[0043] In addition, although the gestalt of said operation explained the case where the optical head of 
this invention was applied to an optical disk record regenerative apparatus, it is applicable also to an 
optical disk record dedicated device or an optical disk playback dedicated device. When applying to an 
optical disk playback dedicated device, it can constitute so that it may reproduce by the zero-order 
diffracted light, tracking control by the differential push pull method may be performed by the zero- 
order diffracted light and the primary [ **] diffracted light and change-over control of the loop gain of a 
tracking servo system based on precognition of defects, such as a blemish, etc. may be performed by the 
+secondary diffracted light. 

'*"*'*'"'*•"' *'*'*•*****'*'***■ *•*■*"** *■***' *"*■*■*•*■*■ *■"•*•*• 
[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of* this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the optical system in the optical head which 
shows the example of this invention. 

[Drawing 2] It is drawing showing the gestalt of implementation of this invention. 

[Drawing 3] It is the top view showing arrangement of the beam spot of the laser beam irradiated by the 

optical disk of drawing 1 . 

[Drawing 4] It is the block diagram showing one example of the signal-processing network of the light- 
receiving output of the optical head 18 of drawing 1 . 
[Drawing 5] It is the explanatory view of asymmetry. 

[Drawing 6] It is drawing showing the laser beam intensity distribution at the time of the record on the 
line L which met in the array direction of the beam spot of drawing 1 , and playback. 
[Drawing 7] It is drawing showing the flows of control of laser beam reinforcement based on 
measurement of the asymmetry value by the laser beam adjustment device 22 of drawing 1 on the 
strength. 

[Drawing 8] It is drawing showing the configuration of the optical system in the optical head which 
shows other examples of this invention. 

[Drawing 9] It is drawing showing the example of change of the light-receiving signal level by the 

blemish of a disk etc. 

[Description of Notations] 

10 10' Optical disk record regenerative apparatus 

18 18' Optical head 

22 Laser Beam Adjustment Device on the Strength 

24 Verification Means 

26 Tracking Servo System 

28 Truck Quality Judging Means 

36 Semiconductor Laser 

44 Zero-order Diffracted Light 

44a The beam spot of the zero-order diffracted light 

45 ^Primary Diffracted Light 

45a The beam spot of the +primary diffracted light 

46 -Primary Diffracted Light 

46a The beam spot of the -primary diffracted light 

47 ^-Secondary Diffracted Light 

47a The beam spot of the +secondary diffracted light 

48 -Secondary Diffracted Light 

48a The beam spot of the -secondary diffracted light 
56,58, 60 Truck 
66 66' Photodetector 
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1 14,1 14' Optical system 
[Translation done.] 
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JPO and NCI PI are not responsible for any 
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[Drawing 1 ] 
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[Drawing 9] 
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PROBLEM TO BE SOLVED: To make possible optimum laser power adjustment, 
verification and foreseeing of a scratch, etc., of a disk in real-time at a 
recording time while performing precise tracking using a differential tracking 
system by dividing laser beam from a semiconductor to five pieces of diffracted 
light and detecting them. 

SOLUTION: The laser beam outgoing from a semiconductor laser is divided into 
five pieces of beam of zero-order diffracted beam, ±lst-order diffracted 
beam and ±2nd-order diffracted beam, and they are placed as follows to 
be detected individually. When the beam spot 44a of the zero-order diffracted 
beam is placed on a track 56, the beam spot 47a of +2nd-order diffracted beam 
is placed on the an external track 58 adjacent to it, and the beam spot 45a of 
the +lst-order diffracted beam is placed on the middle of them. Further, the 
beam spot 48a of -2nd diffracted beam is placed on the an internal track 60 
adjacent to the track 56 on which the beam spot 44a of the zero-order 
diffracted beam is placed, and the beam spot 46a of -lst-order diffracted beam 
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f&tiLT. 3frvy H 1 8<r)by'y*yy®\fflZfio. h 
7 7 ?&5«£#K2 8{4IE^^*5 AtfWfel«C+ 2& 

io ni^3e^3tfi# (HFflf) (ommsm h 
*rr*$) t«ajf 6itW3. ieniiBi^h77^ 

LX. Z<r)by-y 7±nQX&Rmm ( 0 <X0Uf3frO 

tits) 5rffliii-.5^ih5 7^-t-^<7)^ry^y*ffi 

[002 1 3 fom-XJk3 0(4, IBIWtJ J:VH^» 
(c O^HWf^cOgTtfg^Srffl^T 7 ^X-f-tfioJ: 
tfXb'yK;^-*?:'^. ifc. 7^-F-9"-^(3K 

20 ^7 k i QVTixtmifow&mm) ttn . s 

£#®3 2(4. S4B*t:0»ailJf3IW>3Be«#tJ:»)* 
rVXi? 1 2<0E«Mff«<0Wfe8rffV\ i?±<t¥3 4£ 

[0022] 

[HSICT 1 3 020*^7 K i 8rtO«itom^I^H 
1 twTjcf. 3^7 H 1 8U#m*U— f 3 6*»fe 1 

tS5»L. 0#ftS^4 2f5*Ob'-A (O&E0BK4 

4, +i»:ia*f«4 5. -i«ia*Bte4 6, +2ij?mtff 

30 3t4 7, -2JWH*f*4 8) fcWt*. Cltf0 5*^b"- 
A4 4-4 8(4, ffi3fct'-AX7-U 7?5 0£idL 
•C, §4>(Cl/4iS*^5 2fc4^ft^>-X5 4S-ii 
->X±T<X7 1 2«E»flJ(c!S»S<t*. 
[0023] H3t*1-J:d»cO*H«*4 
4C0t'-AX^7 h4 4 a(43fcT 1 2<m#tf)f* 
77? {?H>-7) 5 6±^{iSt. +2<XIHtf3t4 7 
«9£-AX#7 b 4 7 al4**UcBWTf* 1 *?HfW h 
7 7?5 8±(CffiSt. +l<X0fff3t4 5c7)h'-AX^ 
7h4 5 a(40<?:llIt)f3t44Ob'-AX^7 M4ai 

40 +2<Xm^4 7^-AX^y h4 7aC0+ra(C{i[M 
L. -2&E^4 8c0b'-AX*r-/b4 8a(40»:@ 
Sr3t4 4 W f-A^#7 h 4 4 a #>'ftS LT V»§ h y 7 
? 5 6 1 *I*IfflcO h 5 7 2? 6 0 ±(C{2S L . 

- 1 &HI#r3t4 6<0t'-AX,1?7 N4 6 aliO&IHflf* 
4 4c7)b'-A7.^-y h 4 4 a t - 2 ^0^4 8«0f- 
AX^7f48acO+S(-&atTVi|,„ ifLC4 0. 
5ffl<7)b*-AX* , vh-4 4a-4 8a{4. l/2h57 

•So C<734'P : 5rb*-AX^-yh4 4a~4 8a^ffia 
50 (4, 0#f«^4 2<0ES (b5-y^|S|»=*M-6tt^* 
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[0 0 24] 01£&\,vC. 5*c0P-Hf7fe4 4-4 8 
<r)%T4Z?l 2*»feWR«*4 4b~4 8bli. *ffll 
1^X5 4 £iI-?T<l5fct'-A7. T'J y^SOTUfcfc 

a-7 55-64 *if3(6LT*aas»6 6T'£7£3*i 

5. flfe<0-^A-7 57-64Te«fcftff^ 
ilT. x'JyK 1 J^;H/yX6 8$rfflLT0^[l]tff3t4 
4b*<Jfc«iaj||7 6T'£ft£ill>. 

[00 25] ft&ajf§76li4#SiJP IN7*h7M;l- 
-•^'T•f8JfrS*^ 7*-;<r**!»fcJHv^;h.*. -f^i? 

4$MW^aiS7 6Ji0fc|IISr3K4 4b£33fcU 
*tf>4 OCOg^til^tiJn^ff 10 4, 1 06 Tttftm 

ffla*«gi*Sl0 8T9l*SiiTs 7*-;*7X9-ft 

v vc 7 * . 
[00 26] *»aj»6 6l4PIN7*b^*-KT 
fltJi&Sfl. *&Z0tt.m%4 4 bSrg^t * 

7 OS-EL. *<0*M*fcH-l<MSHff£4 5b. - 
l»H^4 6b*»W*24MHKI«IH t 7 2, 7 4 
fcELT^*. S^tc^cofrmfc. +2«ia»f3t4 7 
b . - 2 iX®m 4 8 b £ £3fct S asfl-fflKK** 7 

6, 7 8*BLTUS. 

[00 27] 2#M»W ; F7O 1 CS3fc3ftfcO<X0ifr 
ft4 4b<7)2o<7)£ftSB7Jfi. ?IJH97 8T , 9l«S*i 
"C. fl»TEi #ffr£$ft. S^SD»tl8 0-CUD»$n 
■C«*So*<flsjfc§JlS. 2^fJS?tSi L 7 2t-S3t$ 
15Mlttr3tt4 5 b<7)20<7)g3taj7JJi. 3I&88 
2T"3IS!:$*lT. fl»TEsljWfeft3#i*. 
**7 4-CWKSnfc- l*EWf3K4 6 bc02o<9§# 
UtfJtt. 3l*»84-C3l*3*lTs fl»TEsl' 
ZtLh. ****7 6li+2<M3ffir3fc4 7b£»KL 
T, gftlt#S2 ^£tj77-T-g>. »fc*?7 8tt-2&|3l 
t/T3fc4 8b££:£LT. §3fcfl^S2 ' fcfcMrt-*. 

[0 0 28] .riX&fM-TEm . So . TEsl. TEs 
l'.S2,S2' Om^rWm&ZmiZTfit. by 
■y*y7^-*^2 6fi. ^-(yx^7h (OiXHff 
ft) kiM FX* 7 h (± l<MH«3fe) -en^it^r-y 

-T^*., ft#TEsl' {C*fLT7 
y 78 2 y g 2 U . Sa»fS 8 4 T^ft k ft 
-^TEsl5riD»t. $fet-t«)jD»!a*K«L.7>r8 
6-MMVGlS:tf4U 6l)WS8 8T^TEi£g| 
»LT. ^i)7'-yy i 7^^(Cj:l)f7-y^y/X5 
-fif-TEt LT. 

TE = TEra -G 1 (TEsl + G2 • TEsl' ) 

by v*>?*l--7mi&9 014. 
TE(C*o'# h^-y^y^Iffl^UffT?). 
[00 29]&fc. y-fyGl, G2<i. 0<KEttfo£4 
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4b. +l»B5b, -lftH]#rft4 6b?):gft 
m^W*C/l'£fitt*fc»*>t>tfrt\ 0«ffft4 4bk 
± 1 &EJ#rft4 5 b . 4 6b<5Dftfiit£lo : li ( + 
1 &E#rft4 5 b k - 1 aS*f3K4 6 bOgftfi-^l^ 

G 1 = I o /2 Ii 
G2= Ii /Ii =1 
k&&. 

[0030] h 9 7 7 &3¥'J5g#S2 8(4, <§t&iij@i?S 

(4. HF<iW<tmTxy^n-Tfi^u</Wc£ 
<-LT»*S5> Mitt* fohmWUKil 

SrlSSLT. HFf|^oxy<n-7'£t&iil.T. ftdi 

fflco 1 h 9 7 7 frfcflH&OKKW* ft * fc *B£ U h 9 7 
*y7-y-f yffflg[l]S&9 6lc£ 0 . *«K«ffiB*«E» 
{mim&-tZi?cr>fflby-y*>7y-X&2 6<?)lV 

20 [ 0 0 3 1 ] JfirtJ. h 9 7 ?AS«e*a2 814W4I3 
Ktx9-l&iJ£ff->T. x9-#&tt§*U:kSlc. 

*WHai*«o «ii]tiHt4 4 (cj: aff£fiB£ii$-f*> * 
•e<oBh9 7»f ^p-7*2 6<D7M ys-m^ffl^ffi 
T3tf*£fcfcJ:!L #?Rl/^ffiOff^x9-^IIS± 

[0032] byv?cwmiz£Z> + 2}k\sl1iT%<n%% 

mv^ffyMtn&fcmfflzmv ( a ) ~ ( d > k 

h9'y7«0^ikLT(4. r-fX7(7)^B±<7)t 
Ok IX. ffi. fttttf*, fcCOWftO, ¥<*9to 

ft*. 09 (a) 14. E«^lC*5V^y-f^^rt«t=t 
V*-/U*rt«ftofc»£-Cft 0 . R»Wl«i-»TH 

*. H9 (b) (4. immz&^xr < ztmizfe, 

A^* 5 !.. 09 (c) li. KIWKfcl "WtftaSEU: 

ft-^Ts ;(7>4a^-&W4. faJWi* 1 *. 4fc0 
9 (d) Ii. B4^T-f^7WC«. fg«» JJiO 

40 [0033] W— !T«3ISaHB*a2 2(i. ?ISS9 8 
T--2?y:IIl«c0^fi^S2 ' (IBttff# JS^kS^ 
ft^BSc^^^Oft^) + 2»HIJf3fc<7)g3Km-tS2 

R=S2 ' -S2 

. ^^ft^-Riir >-y^ h uM^imss 1 o o 
ryy^< h UffiliS a 4- 2<5tni«f3t 
50 Kig^BkLT. Wil«te«fcJ:9««)^4. 
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[00 34] r^y^h'Jffi (%) = < (B-A) -5-2 
(B+A) } X 1 00 

75/y,?th'jaj6iii»ioottameA. B*«ajt 
[0035] i/— fw&&wmm\ o 2 a. ¥gfti<- 

-if3 6*»4.2iJSt-f f3K3 8098JKSr$iJfflH-^. 

ISMB#fiS6 (a) t&ZtXHZs Ottm 

9. ±lifc0*r3fc4 5. 4 6, ±2&0#r7fc4 7, 4 8 
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1 0 

* frftffiffiOBiJfcP r «t0tiS<=5rl>J:9lcl'— ^3 8 
«5ME«:fSi&^S. ifc. B£6HB6 (b ) ft^ti 
die, ^@0f3t4 4~4 8*H^t>leHit^^fttS 

r J: 0 1©< &6 cfc P fcl/-if*3 8*>5*K*Rj&r 
6. IE«fflU-1f3ISSft*<^a«tlS:4~8mWfcU S 

4^ u-fm&mm * o . 7 mw$» t 

[0036] 



(1 

4-8 

-0. 
IB 



0«frft: ~0. 7 
±l<KEi)r*: ~0. 7 
±2aOS*f*: ~0. 7 
[0037]**:. U-tf#9MO«EIR 1 0 2tt 

y*MJffl (-fW?, 0<XHWf3t4 4TE«Shfe3t 

fa?i 2±otangp#£&<^0-c- 2<jag*f3t4 

0. 04) 9%38039ME«>;7A' 
* 4 ATOMS**. £<Z)ttiafc««IS*<0ALPCM 
WtfcttSVyr/^-^h'^AD^^^S^TII] 

[0038] <r<7>8*IHS(i. 0!£tfEI7 fciK*J: 5 &7 

D-t^tff^tmi.. ***>%, ie#^i 

tUUU-lfjeMlKSBrSgOtBJHffltlftSgLT (SI). 
iB&£SBt£*6 (S2) . *SV4i. WOPClMPfc 

-caaje ix t a v >. len^fe^tir >• h y a^insi 

1 OOTT^^ h'Jffl^Jtit (S3) , gt&Tisy 

xbv m*y ofr&Wfel ( s 4 ) . fcrnrisy* v y 
mfrWtLX^&m&iu— rmfczmmL (s 

u~ ryemz&m-z ( s 6 ) . 

[ 0 0 3 9 ] IS«BJ»S«ItOPCIW*fft>-f 

^-•fmm^mmwmi^ti^mt ix 
its mti&K<ou&tf%tt>ti&. *&*>*>, *b»t 

MRmw-fecomim (mm. 1 d=i (oatt<» 

XXr-f X^) <7)t#li6mW, I D = 2 ( AAttWD 
Ut<X7) cr)t£l±7. 5mW*f) SriEltLJtROM 

[0040] ULhoJ: a tc LT . if *3ftKHSE¥a 

2 2 ■CJiiB^fc 'J T)V9 4 M.VO P C i&f^fc X If A L * 50 



7 

*PC 



{2m) 

5. 5-1 1 
~1. 5 
-0. 7 

iwwsissfi*. 



UlftX) 
8-1 6 

-2 
— 0. 7 



#i*H&i»c t mmimw-mco^wmtzmx'* t 

[0 04 1 3 ^U7r4#a2 4li-9 f -^Jt«HI»l 1 
8T«^R tft-^So (Elm) SrJttS 

«W4 (t'-yb^JcO "1" , "0" tmWttt*. ) 
Rs So fc»*JtKti*>£fUT. (t^R, So Sr^ 

it«xEFMaaiiLT*»feifc«t*ifcfc'c**. * 
le^ft^fcLT. fi-^-so tfti-c, mmwm 

mf^r-^) *fflv^tt«t*ii:t"t#*. 
[0042] 

[NW2] i^)Wfl«>flW««tM*H8fc^. 01 

3tr -f X7ie#S4i^g 1 0 ' 14. 3t^>/ M 8 ' OWfc 
^aj§§ 6 6 ' ft(7) 0 »H!Jf3t5e3fc3»? 7 0' $r4^-fl)P 
IN7^-h^^-H'Cffi«LT. *«£3t:tfc>j£ffl^ 
1 7 * xx 5 -ttiBfcflHirT ff -3 J: o Hz Ufc «> <=0T 
»4. Uc^t. 1WEHl^«WM«lfc*(t*/v-7S 
5-64 J HS«{lJ»7 6{iiiTl4«*'ft. Htih^yX 
6 2 SrJBfc 5*OU— !f3t4 4 b-4 8bitZC0££-> 

y y h y ^iwyxes^LX %ffi£$s 6 6 ' -cs* 

0»:[il»f3t4 4b*gjfc-r64»W7*h* r 4 - 
*-H7 0'Oo^ h5-y^3ltff*lSlfc»U£fflt* 
*2O0g3tSH l A > Dtf)aj***flllIWBl 1 0T«$ 
fU h 5 >y ^JWT*l6l{c*rUtfl!I{c*4 200***? 
B, COaS**«JlUH»l 2-?« 
tb^<4?l«^7 8-C?IS:$^-C(i^TEm 
4. 2oc0jn^aJ7J{ijDS:|S8 0T«$fLTft 
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1 1 

-^so imntztih. WE.mam^so zm^xn*. 
(f-mm) mhtih. m&mmi tmtxh 
s. 

[oo43]^. mizmnmrnx'te, znwmit^ 

m^mmmzmmthztttxtz, . %tix? 
nmmmz®%t&%^zi^ o&®9rftxm$Li 

moxmn^zm-K v y >y*>y^—#&<r))v-T 
ymmmmrm * ? izm^-t h z t vx* 

I.. 

<r)ffi®.*7Ftmx&h. 

[02] z n%wommcoBBz*tmxfo h . 
[03] m\<r>^rf^x7\,zm^tihv— f%<n\L 

[04 ] 01 <ry%^y h 1 scr&ftsijwm^mm 

[05] r;^MJwira0-ej>5. 

[06 ] 0lcOt'-AX--K-y b^ie?iJ^r[6]^-5/L^ 

wxhh. 

[07] 01<7)U-t-7e5SJS«¥g2 2(cJ;Srv 

1- vmcom&zm~3< i—^mmnmmya-^ 



1 2 



5cf0T'£>l>. 

[08] Z<r)%W(V®c?>mmmZmt%^-y m<?>%. 

¥&<om$.z*tmxh&. 
mi*.-?mxhh. 

10. lo- %t < x7mm*kmm 

18, 18' ft'Vy H 

22 u-fmmmm 

10 24 ^'j7r^^S 

2 6 h5>ydf>-j/-t-^ 

2 8 h5v?Ji5«&N3 

3 6 mftlo— f 

4 4 O&Efffft 

44 a 0»i«b'-A^^7 h 
4 5 + l&EiiT# 

4 5a +I&@!ftt?)t*-A;*;tf7h 
4 6 -liXEltff^ 

4 6a - lKlUtff^t'-AX^-yh 
20 4 7 +2&la]l7fft 

4 7a +2KIl]5f*^t--AX,-K.yh 
4 8 -2<mtfft 

48 a -2i^[l]tff^t'-AX^'yh 
56. 58. 60 h77^ 
6 6, 6 6' %,&Mi%% 
114. 114' %&Jk 



[05] 



[07] 




— SI 



til # «H #f ^ s2 



•53 
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(a) W^^letlJrt^-WW 





5/8/06, EAST Version: 2.0.3.0 



(12) 



ftffl 3 ?- 1 0-1 060 18 



[08] 



o 




5/8/06, EAST Version: 2.0.3.0 



(13) 
[09] 



ftBPPlO-1 060 18 




5/8/06, EAST Version: 2.0.3.0 



